were found to be effective as flowering inducers in L. paucicostata. 
suggested to also play a role in Lemna flowering. Study on identifying the FN's mode of 13 action will allow developing chemicals that induce flowering in many species of plants.
14
The structure-activity relationship (SAR) study of FN using the reaction products of 1 15 and its analogs with 2/epinephrine (5) revealed that tricyclic structure is essential for C-11 to C-12 and C-13 to C-18 and HMBC correlations of H-2′ to C-3′ and C-13
22
suggested that a tricyclic moiety was formed in same regiomanner as FN1/2. NOESY
23
correlations of H-7′ at (S)-oxymethine to H-13 and H-14 and H-2′ to H-11 revealed that 24 stereochemistry around the tricyclic system of 6 was identical to that of FN1/2 (Fig. 3 ).
25
Therefore, compound 6 has the structure as shown in Figure   1 Molecular formula of compound 7 was determined to be of C-11 to C-12 and C-13 to C-18 and HMBC correlations of H-2′ to C-3′ and C-13 and 7 H-13 to C-1′ revealed that cycloaddition of 14 with 2 took place in the same 8 regiomanner as that of 1 with 2. The stereochemistry of tricyclic moiety in 7 was 9 deduced from NOESY correlations of H-13, H-14, and H-17 to H-7′, H-8′ to H-13,
10
H-12 to H-13, and H-2′ to H-11 to be identical to that of FN1/2 (Fig. 3) . On the basis of 11 above evidences, the structure of 7 was identified as 9-deoxy analog of FN1/2.
12
Molecular formula of compound 8 was determined to be C 26 H 41 NO 7 by HRMS. It (Table 2 ). Other signals were 15 almost identical to those of 7. NOESY correlations of H-13 and H-14 to H-7′, H-12 to 16 H-13, and H-2′ to H-11 revealed that stereochemistry of the tricyclic ring system at C-1′,
17
C-3′, C-12, and C-13 is same that of FN1/2 (Fig. 3 ).
18
Compounds 9 and 10 were prepared from FN1 and FN2, respectively, by methyl respectively (data not shown). In a previous study, the ability of 9 and 10 for flowering 1 was tentatively evaluated by the reaction products derived from methyl ester of 1 and 2.
2 Therefore, we investigated whether they are truly identical to 9/10 by comparison to 3 their LC−PDA/MS data. The LC characteristics, UV spectra, and MS of analogs 9 and 4 10 same as those of the reaction products of methyl ester 1 and 2 (data not shown),
5
indicating that 9 and 10 were identical to the compounds prepared in the previous study. Aanalogs 6−12 were evaluated for their ability to induce flowering in L. paucicostata.
14 With exception of 8, these compounds proved to be active (Fig. 4) . Compound 6, in 15 which 15-olefinic bond is saturated, is significantly less active compared to FN1/2. As
16
we have suggested in our previous study, 15-olefinic bond in 6 is not essential for its 17 activity, but its presence is favorable for high activity. The effect of 9-hydroxy group on 18 flowering was investigated with analog 7. Elimination of 9 hydroxyl resulted in 19 considerable decrease in activity. This suggested that 9-hydroxy group is also not 20 essential for activity but is required to show high activity. Although, during our previous 21 study, stereochemistry at C-9 of FN1/2 seemed to be important for biological activity 22 but we could not observe any implication of stereochemistry in these isomers (3 and 4).
23
This is consistent with the fact that other pair of C-9 epimers (9 and 10; 11 and 12) 24 showed almost identical effect on the induction of flowering (see below). Probably, the 25 presence of a hydroxy group allows a very specific interaction to take place with target In this report, we have elucidated the structure and stereochemistry of FN analogs 18 6−12 that were synthesized from fatty acids (1 and 13−15) and catecholamines (2 and 5).
19
We observed that these compounds, except for 8, displayed significant activity with H-3/C-1, C-2, H-17/C-16, C-18, H-18/C-17, C-16, H-2′/C-13, C-3′, C-4′. (11): H-2/C-1, C-3, H-3/C-1, C-2, H-9/C-8,
6
C-7, H-11/C-10, C-12, C-13, H-13/C-11, C-12, C-14, C-1′, C-2′, H-14/C-13, C-15, C-16, 
21
Summary of SAR study of FNs. 
